Activated protein C cleaves factor Va more efficiently on endothelium than on platelet surfaces.
The protein C/protein S system is known to regulate thrombin generation in vivo by cleaving factors Va and VIIIa. We have examined the activity of activated protein C in several tissue factor-initiated models of coagulation. We used 4 models: monocytes as the tissue factor source with platelets as the thrombin-generating surface; endothelial cells as the tissue factor source with platelets as the thrombin-generating surface; endothelial cells as both the tissue factor source and the thrombin-generating surface; and relipidated tissue factor with lipid vesicles providing the surface for thrombin generation. With the lipid surface, activated protein C dose-dependently reduced thrombin generation. Similarly, when endothelial cells provided the only surface for thrombin generation, activated protein C dose-dependently decreased thrombin generation significantly. By contrast, whenever platelets were present, activated protein C only minimally affected the amount of thrombin generated. When endothelial cells were the tissue factor source with platelets providing the surface for thrombin generation, activated protein C did increase the time until the burst of thrombin generation but had minimal effects on the total amount of thrombin generated. Activated protein C had essentially no effect on thrombin generation when monocytes were the tissue factor source with platelets providing the surface for thrombin generation. From the studies reported here, we conclude that in vivo, despite the important role of the protein C system in regulating thrombosis, activated protein C does not serve as a primary regulator of platelet-dependent thrombin generation.